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Abstract 
IEEE 802.11 WLAN technology provides access of internet applications like HTTP, FTP, Video and others to its static and 
mobile users.  In WLAN a station is enabled to take the services of internet only after its association with an access point (AP).  
A station can select an AP with the higher signal strength from among access points (APs). In real time scenario of IEEE 802.11 
WLAN the mobile stations dynamically changes their locations which leads the unbalanced load distribution on available access 
points (APs).  This load imbalance leads to considerable degradation in the performance of WLAN. In this paper we proposed a 
load balancing algorithm to enhance the network performance. Our algorithm will dynamically balance the network load by 
distributing the mobile stations among access points (APs). We use the Riverbed Modeler 17.5 Simulator to show the results of 
our proposed load balancing algorithm. Simulation results show the network performance enhancement in terms of Data 
Dropped, Throughput and Load on an AP. The proposed algorithm shows effectiveness of the load distribution and enhances the 
network performance. 
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In current scenarios IEEE 802.11 standardization [1, 2] for wireless connectivity is becomes popular and 
interesting [4]. The low cost hardware and ease of deployment provides the efficient wireless network [3] for end 
user connectivity. The research works [3, 6] previously done in this field required more efforts to design a system for  
enhanced network performance [5]. A WLAN system consists of groups of Basic Service Sets (BSSs) and Extended 
Service Sets (ESSs). Each BSS is the coverage of one AP [13] whereas an ESS is comprised of a number of BSSs 
and enables limited mobility within the WLAN [12]. The area within which wireless users are free to move around 
and still remain connected is called a Basic Service Area (BSA) [10]. In WLAN a mobile user can access the 
Internet using in certain areas covered by the AP’s signal. But when multiple APs are present within the coverage 
area then mobile station has to select an access point (AP) with the strongest signal. When a mobile user goes from 
one BSS to another while moving within the ESS [11], his or her machine's wireless network adapter is able to 
switch access points depending on the quality of the Received Signal Strength Identifier (RSSI) [4] or the Signal to 
Interference and Noise Ratio (SINR) [4, 9] it receives from different access points.  
 
 
Fig. 1. IEEE 802.11 WLAN architecture 
 
Fig. 1 shows the architecture of WLAN network with Access points and Stations.  In WLAN a station is enabled 
to take the services of internet only after its association with an access point (AP).  A station can select an AP with 
the higher signal strength from among access points (APs). For uninterrupted communication different APs should 
have overlapped coverage area such that communication interruption can be avoided when a mobile station moves 
from one BSS to another. 
2. Related work of Load Balancing 
The work in [5] presents the QoS management solution for wireless communication systems. It mainly defends 
that a balanced mobile station distribution of between available access points leads to better performance of WLAN. 
In [4] authors proposed a scheme which dynamically improves the performance of the overloaded APs by handing 
off some of its associated stations to nearby APs. In [14] an inter-access system anchor based load balancing 
mechanism is introduced which performs load monitoring and evaluation for access gateways and networks, and an 
optimal load balancing algorithm for heterogeneous integrated networks. In [15] a novel WLAN AP placement 
technique is proposed that takes user mobility into consideration. This new approach is more complete than previous 
approaches, which mainly focus on coverage area and throughput data. The authors of [16] present an approach to 
distributing traffic among capability-varying access points (APs) in wireless Local Area Networks. Under 
consideration is a non-homogeneous environment where maximum transport rates over radio channels differ from 
AP to AP. 
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3. Our Proposal to Network Performance Enhancement 
The goal of our approach is to provide enhanced network performance in wireless local area network with 
number of accepted applications. We proposed a load balancing algorithm between wireless network access points 
(APs). Our algorithm, mainly takes into account the dynamically balancing of the mobile station in order to enhance 
the performance of the network. Compared to other works, our solution is completely transparent for the mobile 
stations. It’s a global solution which enables a fair load distribution among all the access points of a wireless local 
area network.  
3.1. Presentation of our proposed approach 
The Network Performance in WLAN environment becomes very important for different applications like HTTP, 
FTP, Video, data transfer, real time communications etc. WLAN system is defined as set of access points (APs) with 
coverage area and allowing stations to use network services by associating with them. User’s requirements with 
different applications are dissimilar in terms of network performance therefore a balanced distribution of mobile 
stations among access points (APs) leads to the enhanced network performance.  
Maximum bandwidth offered [17] by an access point (C) is denoted as (C = B log2 (1 + S / N) where C is the 
channel capacity in bits per second. B is the bandwidth and S/N is the signal-to-noise ratio. Due to interferences and 
obstacles in wireless environments the available band-width to an AP decreases. Unfortunately, in IEEE 802.11 
WLAN, a station selects an AP with higher signal strength without considering the amount of load is coursed by an 
access point. This unbalanced load distribution causes some access points (APs) are overloaded and others are less 
loaded. The goal of our algorithm is to balance the load on access point (APs) by associating mobile station with a 
minimum signal threshold and achieve the best offered network performance. 
4. Proposed Load Balancing Algorithm 
Our proposed load balancing algorithm calculates the load on each access point (AP) whenever an association or 
re-association takes place in the wireless Local Area Network (WLAN).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Different execution states of load balancing algorithm 
 
Load Balancing on each access point is performed in the following cases. 
1. A new station enters into the network and associates with an AP.  
2. An associated station is moving out from the range of one AP to another AP. 
3. A station leaves the network. 
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Load balancing server periodically assesses the parameters of each access point (AP) and it executes the 
algorithm to distribute the mobile station between available access points. Whenever a station enters, moves and 
leaves from network the load balancing server executes this algorithm. After the execution results provide the 
information about the number of associated station with each AP and total load coursed by APs. This information is 
stored and updated in the server database. 
5. Network Setup and Simulation Description 
Riverbed Modeler 17.5 [7, 8] is used for WLAN environment simulation as described in fig. 3. The WLAN 
simulated network contains 6 fixed access points AP1, AP2, AP3, AP4, AP5 and AP6 and 40 workstation nodes, an 
application definition and profile definition. In application definition two types of applications are defined: HTTP 
and FTP. All wlan_wkstn nodes are represented as “Station” with their number in the network. Stations in the 
network can be within the range of single or multiple APs. Only those stations can be distributed between the APs to 
perform load balancing which comes under the range of Multiple AP. 
 
 
Fig. 3. WLAN scenario in riverbed simulator 
 
Load Balancing Server assess the parameters of each access point and station which helps to find the best choice 
for stations distribution in among WLAN access points. Our proposed algorithm computes and balances the load on 
each AP. Expected Load on the AP in WLAN can be computed with the following traffic generated parameters. 
1. ON State Time (ONST) in Seconds 
2. OFF State Time (OFST) in Seconds 
3. Packet Size in Bytes 
4. No. of Stations generating traffic 
5. Inter-arrival Time (IT) in Seconds   
Load on AP = ((OST) / (OST + OFT)) * (Packet size in bits) * (No. of Stations generating traffic) / (IT)  
For Example  
ON State Time = constant (10), OFF State Time = (0), Packet Size = constant (500) bytes, No. of Stations = 5 and 
Inter-arrival Time = exponential 0.005. 
This means the Load = (10 / 10 + 0) * (500 * 5) * 8 / (0.0005) = 40.0 Mbps. 
The load balancing algorithm has now to broadcast the new distribution (balanced state) to the APs. 
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6. Simulation Results 
To check the network performance the WLAN environment is simulated for 1 hour with Riverbed Modeler 
Simulator 17.5 [7, 8]. Our proposed algorithm balanced the load on access points and results are collected as 
unbalanced and balanced WLAN. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Global data dropped in WLAN 
 
Figure 4 shows the global data dropped in WLAN. Wireless LAN data dropped is represented in bits/sec.  The 
amount of average data dropped in unbalanced scenario is approximately 3800 (bits/sec) but balanced WLAN its 
value is approximately 3200 bits/sec. This shows the reduced data dropped when WLAN is balanced. 
 
 
Fig. 5 WLAN network throughput 
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Figure 5 represents the Wireless LAN throughput in (bits/sec). The network throughput in WLAN unbalanced 
and balanced scenario is around 275000 and 400,000 (bits/sec) respectively. Result shows better network throughput 
in balanced WLAN as compare to unbalanced WLAN. When WLAN is balanced the amount of Throughput is 1.5 
times higher than the WLAN unbalanced. 
 
 
Fig. 6 Load on AP1 to AP6 in unbalanced WLAN 
 
Fig. 7 Load on AP1 to AP6 in balanced WLAN 
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Fig. 6 and 7 represents the load on access points (APs) Unbalanced WLAN and Balanced WLAN Scenarios. In 
unbalanced WLAN AP5 and AP4 was heavily loaded but simulation run after the proposed load balancing algorithm 
balanced the load. In balanced WLAN the load on AP5 and AP1 is reduced from 27500 to 200000 (bits/sec) and 
270000 to 900000 (bits/sec) respectively. 
Similarly load on AP3 is also reduced from 160000 to 130000 (bits/sec). Load on AP1 and AP2 remains same 
after simulation. AP6 load is increased after the simulation from 130000 to 210000 (bits/sec). Result shows that our 
proposed algorithm balanced the load in among APs and enhances the network performance. 
 
We can conclude that our proposed load balancing algorithm provides better global performances in terms of data 
dropped and network throughput in WLAN. With load balanced WLAN higher number of wireless stations can be 
associated in the network and enhances the network performance. 
7. Conclusion 
This paper presents the new load balancing algorithm for wireless station to enhance network performance. We 
used the Riverbed Modeler simulator to show the result of proposed algorithm for WLAN performances. With fair 
load distribution of stations between different access points the WLAN shows performance parameters are also 
enhanced for wireless stations. Results show that when WLAN is balanced the data dropped rate is reduced to 600 
(bits/sec) and amount of throughput is 1.5 times higher than the unbalanced WLAN. In future the work can be 
extended with considering different performance parameters and more complex scenarios in hotspot environment.  
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